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Examination of rotavirus and enteric adenovirus 
in children with acute gastroenteritis
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ABSTRACT
Rotavirus and enteric adenovirus serotypes 40 and 41 are important etiologic agents of acute gastroenteritis in children. Litt-
le is known about the epidemiyology of adenovirus and rotavirus infections in Turkey. This study was designed to  determine
the incidence of rotavirus and enteric adenovirus in stool specimens of children with acute gastroenteritis. 
Three hundred and twenty children (135 female and 185 male) with acute gastroenteritis admitted to the Pediatrics Depatr-
ment of Maltepe University, School of Medicine between March 2004 to March 2005, were included in this study.  To detect
these viruses in stool specimens, immunochromatographic tests (Rida Quick, r-biopharm) were used. 
Rotavirus was detected in 46 ( 14% ) of the patients whereas adenovirus was detected in 44 (14%) out of 320 cases. In 24
(8%) of the cases both adenovirus and rotavirus were positive. Most of the cases were admitted to the hospital on May and
December. The incidence  of adenovirus was the same during the whole year except spring in which it was low and of rota-
virus was high in winter compared to the other months.
Altough, rotavirus is  known to be the frequent agent in viral gastroenteritis in children, in our study, the rates of adenovirus
were similar with rotavirus. With these findings we conclude that, detection of both viruses may be convenient in the  diffe-
rential diagnosis in children with acute gastroenteritis. 
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INTRODUCTION

Rotaviruses and enteric adenovirus types 40 and
41 are the most prevalent  viruses in the  ae-
tiology of childhood gastroenteritis in developed
countries (1). Rotavirus is known to be the most
common agent for diarrhea in all over the world.
Rotaviruses have a peak incidence in winter,
whereas evidence for a seasonal variation in the
We report a one year prospective analysis of ro-
tavirus and enteric adenovirus (type 40,41) in
stool specimens of children under twelve years 
incidence of adenoviruses infections is lacking
(2). Viral gastroenteritis takes the important pla-
ce in acute infectious gastroenteritis and becau-
se, the symptoms are nonspecific, microbiologi-
cal evidences are important for the differential 

diagnosis. Most reports from our country have

only rotavirus results (3-6). Epidemiological stu-

dies directly comparing these two viruses are

inadequate in our country. We report a one ye-

ar prospective analysis of rotavirus and enteric

adenovirus (type 40,41) in stool specimens of

children under twelve years of age with acute

gastroenteritis.

MATERIALS AND METHODS

In one year ( between March 2004 to March

2005 ), 320 infants and children (135 female and

185 male) up to 12 years of age, admitted to

the Clinics of Pediatrics  Maltepe  Faculty of

medicine  with acute gastroenteritis, were studied

for the presence of rotavirus and enteric adenovi-
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ruses 40/41 in stool specimens collected at the
time of admission. Diarrheal illness was defined
as the passage of unformed ( loose or watery )
stools with at least twice the usual daily frequ-
ency, accompained by fever, nausea, or vomiting.
To detect these viruses in stool specimens, the
same method, immunochromatographic tests (Ri-
da Quick, r-biopharm) were performed in a ten
minute after admission to laboratory. For micros-
copic examinations, wet- concentration procedu-
res by formalin- ethyl acetate sedimentation and
were used. For each positive specimen, the date
of reporting or receipt in the laboratory, the sex
and age of the patient and results of viral and
microscopic examination were recorded on SSPS
11.5 statistical programme. For statistical analy-
sis, Mann-Whitney U test was used.

RESULTS

The patient ages ranged from 1 month to 144
months, with a mean of 44.93  months; 57 %
of the patients were male.

In the 114 of the 320 (36%) stool specimens vi-
ral antigens were recovered. Rotavirus was de-
tected in 46 (14%) of the patients whereas ade-
novirus was detected in 44 (14 %) out of 320
cases.  In twenty-six (8 %) of the cases were
yielded adenovirus and rotavirus simultaneously. 

Most of the cases were admitted to the hospital
on May and December (26%). Less specimens
were accepted to the laboratory on August and
October (7%). Detection rate of viral agents ac-
cording to months is shown Figure 1. 

Figure 1.The incidence of adenovirus was the same during the
whole year except spring in which it was low and of rotavirus

was high in winter compared to the other months. 

There was no statistically significant difference
between age groups and the type of viruses.

The greatest number of rotavirus ( 50 %) occu-
red among patients 7 to 24 months old and for
adenoviruses, the detection rates were % 41
among the same age groups. Both adevovirus
and rotavirus common young children under 48
month. But, rotavirus resuts in 7 to 24 month
group were higher than the other groups
(p<0.005).

DISCUSSION

Infectious diarrhea is one of the most important
causes of mortality during childhood period in
Turkey (4,5). The causes of infectious diarrhea
vary according to age, season and the geograp-
hic localization (7). We report a one year pros-
pective analysis of rotavirus and enteric adeno-
viruses in 320 children with gastroenteritis.

Viruses are important causes of infectious diarr-
hea. The most common cause of viral gastroen-
teritis is rotaviruses whereas enteric adenoviruses
are known to be the second most common cau-
se (5,8). In the studies from different countries,
it was reported that rotaviruses constituted 11-71

Table 1. The age means in months and  the type of viruses. 

VIRUS

Rotavirus

Adenovirus

Bothviruses (+)

Bothviruses(-)

Min

3

4

9

1

Max

119

130

144

144

Mean

33.85

37.79

39.25

49.54

S.D

28.73

33.19

35.67

40.96

Table 2. Age groups and pathogens

AGE

0-6 month

7-24 month

25-48 month

49 and over

n=44

2

18

14

9

n=24

0

14

16

4

n=46

1

23

11

11

ROTAVIRUS ADENOVIRUS ROTA+ADENO
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% of viral gastroenteritis cases (9-11) while this
rate was found as 6-22.2 % for adenovirus and
as 1.3-6 % for both adenovirus and rotavirus po-
sitive cases (9,10,12-14). In the studies conduc-
ted in our country, the rate of rotavirus cases
was found as 9.8-39.8 % while it was 7.8-10 %
for adenovirus cases (4-6,15-18). 

In our study, viral antigens were recovered in 34
% of 320 stool specimen from gastroenteritis ca-
ses. Of these viral antigens, 14 % (n: 46) were
adenovirus, 14 % (n: 44) were rotavirus and 8
% (n: 26) were both rota and adenovirus anti-
gens.  This rate increased to 21 % for rotavirus
when rotavirus positive cases and both adenovi-
rus and rotavirus positive cases are considered
together while this rate increased to 21 % for
all adenovirus cases.

In the study of  Öztürk et al. (17) where he stu-
died 136 gastroenteritis cases, antigen positivity
was found as 20.8% and 8.8 % for rotavirus and
adenovirus, respectively. Only one case (2.8 %)
had both rotavirus and adenovirus positivity.

Rotavirus is the most common etiologic agent in
viral gastroenteritis when literature is reviewed.
Only one study from Guetamala reported that
adenovirus serotypes 40-41 were seen 3 times
more common than rotaviruses as an etiologic
agent in children with gastroenteritis which was
attributed to climate (13). In our study, the ra-
tes of recovering adenovirus and rotavirus from
stool specimens were the same. 

Although rotavirus and adenovirus infections are
seen more commonly under 2 years of age, ade-
novirus can be seen as an etiologic agent among
all age groups (5-7,9,13,16). 

In the study of Baysallar et al (18), they found
the rate of adenovirus antigen positivity signifi-
cantly higher than that of rotavirus positivity in
patients younger than 2 years.

Kyung-Hee et al (14) found no difference in age
distrubution of patients with rotavirus and ade-
novirus positivity. 

In our study, of the 114 cases with an age ran-
ge of 2 months to 12 years, nearly half of to-
tal  were under 2 years of age.

In temperate climates, viral gastroenteritis cases
are seen more commonly in winter while they
are seen throughout the year in tropical clima-
tes. In winter monhts, bacterial gastroenteritis ca-
ses are less commonly seen while to rate of vi-
ral gastroenteritis cases seem to be increased
(5,6). While the rotavirus gastroenteritis is seen
more commonly in winter and early spring, ade-
novirus is seen throughout the year (9,11,13,15). 

Uhnoo I. et al. (9) reported that adenovirus gas-
troenteritis made 2 different peaks during the
summer and winter months, respectively. 

In our study, rotavirus gastroenteritis cases were
seen more commonly in March and winter
months, while adenovirus cases and cases with
both virus positivity were seen throughout the
year which is consistent with other studies. 

In conclusion, viral pathogens play an important
role as a causitive agent in childhood gastroen-
teritis. Viral antigen analysis in stool specimens
is important for diagnosis since clinical findings
are nonspecific. This method provides a rapid di-
agnosis with a high sensitivity and specificity
(70-100 %). While investigating viral pathogens,
it is advisable to look for adenovirus antigens in
addition to rotavirus (especially in cases which
are not very compatible with rotavirus gastroen-
teritis when age and season are taken into con-
sideration) which we think is a better diagnostic
approach for identification of causes of viral gas-
troenteritis.  

References

1. Centre for Disease Control. Viral agents of gastroenteri-
tis: Public health importance and outbreak management. Mor-
bidity and Mortality Weekly Report 39 (no.RR-5):1-24
2. Offit PA, Clark HF. Rotavirus. In: Mandell GL, Bennett
JE, Dolin R eds Principles and Practice of Infectious Disea-
se Churchill Livingstone, Pennsylvania, 2000:1696-1703.
3. Çetin B, Gündüz A, Hatipo¤lu S, Sönmez Ö, Seber E,
Olgun T. Rotavirus infection in gastroenteritis cases among



213

Gastroenteritis. Vopr Virusol. 1989; 34: 221-225.
12. Schoenemann W. Significance of Adenovirus Infections
in Infancy and Early Childhood. Monatsschr Kinderheilkd
1988; 136(10): 680-685.
13. Cruz Jose R, Caceres Patricia, Cano Floridalma. Adeno-
virus Types 40 and 41 and Rotavirus Associated With Di-
arrhea in Children from Guatemala. Journal of Clinical Mic-
robiology 1990; 28(8): 1780-1784.
14. K›m Kyung-Hee, Yang Ja›-Myung, Joo Se-Ick. Importan-
ce of Rotavirus and Adenovirus Types 40-41 in Acute gas-
troenteritis in Korean Children. J Clin Microbiol 1990;
28(10): 2279-2284.
15. Kurugöl Z, Geylani S, Karaca Y. Rotavirus gastroenteri-
tis among children under five years of Izmir, Turkey. Turk
J Pediatr 2003; 45(4): 290-294.
16. Tuncer S, Ceyhan M, Yurdakök K. The importance of
Adenovirus type 40 and 41 in children with acute gastroen-
teritis. 5.Ulusal ‹nfeksiyon Hastal›klar› Kongresi, ‹stanbul,
Özet Kitab›.1995:102.
17. Öztürk R, Ero¤lu C, Ergin S Comparison of Rotavirus
detection by ELISA and Latex agglutination methods in 0-6
age group children with diarrhea. 5.Ulusal ‹nfeksiyon Hasta-
l›klar› Kongresi, ‹stanbul, Özet Kitab›.1995:102.
18. Baysallar M, Haznedaro¤lu T, Baflustao¤lu A. Evaluati-
on of Rotavirus and Adenovirus incidence in children aged
between 0-14 years with acute gastroenteritis. 5.Ulusal ‹nfek-
siyon Hastal›klar› Kongresi, ‹stanbul, Özet Kitab›.1995:103.

children under 5 years of age. Clin Microbiol Infect 2001;7
suppl 1:1-394.
4. Zeyrek D.C, Zeyrek Y.F. Rotavirus positiveness in chil-
dren with diarrhea in Diyarbak›r. Dicle T›p Dergisi 2000;
27:2-4.
5. Çam H,Gümüfl A. Rotavirus incidence in cases with acu-
te gastroenteritis. Hipokrat Pediatri Dergisi 2003; 3: 127-130.
6. Aflç› Z, Seyrek A, Kizirgil A. Comparison of rotavirus
detection by ELISA and Latex agglutination methods in 0-6
age group children with diarrhea. ‹nfeksiyon Dergisi 1996;
10: 263-265.
7. Giordano O.M, Ferreyra J.L, Isa B.M. The epidemiology
of acute viral gastroenteritis in hospitalized children in Cor-
doba C›ty, Argentina: An Insight of Disease Burden. Rev Inst
Med Trop 2001; 43: 193-197.
8. Behrman R.E, Kliegman R.M. Nelson Textbook of Pedi-
atrics.15. bask›  W.B.Saunders Comp Philadelphia 1996: 914-
915.
9. Uhnoo I, Wadell G, svensson L. Two New serotypes of
enteric Adenovirus causing infantile diarrhoea.  Dev Biol
Stand 1983; 53: 311-318.
10. Hoshino T, Hosokowa N, Yanai M. A Study of serum
mitochondrial enzymes in rotavirus and adenovirus gastroen-
teritis in pediatric patients. Rinsho Byori 2001; 49: 1157-
1161.
11. Khaustov VI, Shekoian LA, Korolev MB. Virological and
serological characteristics  of outbreaks and cases of acute

Examination of rotavirus and enteric adenovirus  in children with acute gastroenteritis


